In the globally and knowledge based economy, the universities and other knowledge organisations are valued for their ability to contribute to the regional innovation processes. This is particularly relevant for the developing countries in South America since their R&D spending is highly concentrated on the public knowledge infrastructure. However, there are few studies examining the role of knowledge organizations at regional level in Latin America. The proposed study aims to analyse the role played by knowledge organisations in the formation of a high-tech Regional Innovation Systems in Argentina. This country has a number of attractive features relative to the positive evolution of its R&D spending and the recent implementation of a policy that promotes cooperation between firms and knowledge organisations among high-tech sectors. As evidenced in developed regions, the organisations under study play a key role in the promotion of a high-tech Regional Innovation Systems. However, this prominent role is not based on those local factors identified in the literature, such as organisational and institutional local assets, but on national science and technology policies and individual initiatives conducted by the faculties involved.
Introduction
In today's knowledge based economy, universities, R&D centres, and similar knowledge organisations are valued as sources of new knowledge and innovation (Anselin et al, 2000; Bercovitz & Feldman, 2006; Etzkowitz, 2003; among others) . In addition, regions are conceived as privileged sites for the rise of innovation and competitive advantages (see Scott & Storper, 2003) . Thus the empirical evidence shows successful examples of cooperation between firms and research organisations in the well-known regions of Silicon Valley (USA), Boston (USA) and Cambridge (England).
In opposition, studies on National Innovation Systems (NISs) in South America reveal considerably few links between firms and knowledge organisations (Arocena & Sutz, 2006) . In an attempt to complement these studies carried out at national scale, the present manuscript adopts a regional/local perspective for the innovation processes. The Regional Innovation Systems (RISs) theoretical approach is an appropriate framework for analysing the role played by universities, R&D laboratories, science and technology (S&T) centres in less development regions. It should be stressed that the RIS approach is not widely disseminated in studies of innovation in Latin America (Llisterri & Petrobelli, 2011) .
The study focuses, particularly, on the factors that determine the capacity of knowledge organisations to promote the creation of hightech RISs in developing countries. Using the case study methodology, the public knowledge infrastructure of the city of Bahía Blanca (Argentina) is discussed, along with its recent initiatives in the field of ICTs: the creation of an S&T Park on high-complexity electronics. The selection for the case study is based on several factors. First, in NIS of Argentina, the relation between knowledge organisations and firms is deficient, but stronger in comparison to other countries in South America. In addition, there is a growing interest from the national public sector to promote such links. Second, the organisations under study have a long tradition in knowledge generation and diffusion to the local productive sector.
Following the introduction, this manuscript is structured as follow. Part 2 presents the theoretical framework and a literature review. Part 3 discusses the interactions between knowledge organisations and firms in the NIS of Argentina in comparison to other countries in South America and developed countries. Part 4 describes the case under study and Part 5 analyses the contribution of local knowledge infrastructure to the emergence of a high-tech RIS. Finally, the summary and conclusions are presented.
Literature Review.
While there is no generalised consensus over the definition (Asheim & Coenen, 2005) a Regional Innovation System (RIS) can be defined as an interactive knowledge generation and exploitation, connected with other global, regional and national systems (Cooke, 2004 in Asheim & Coenen, 2005 , p. 1174 . The background to this approach is divided into two main schools of thought: the New Regional Science and the National Innovation System (NIS) approach (Cooke et al., 1998) . Following Cooke et al (1998) and Cooke (2002) , the emergence of a regional system of interactions, through which the actors exchange tacit and codified knowledge, depends on: 1) local institutional factors, such as a cooperative culture, association, learning predisposition, associative consensus; 2) organisational factors at the firm level (labour relations) and organisational factors of policy and governance (propensity among the policy makers to inclusivity, delegation and networking); 3) it could be added organisational and institutional factors at the level of universities and other kind of knowledge organisations, for example formal and informal rules relating to the transfer of knowledge or the presence of Technology Transfer Offices (TTOs) (Bercovitz & Feldmann, 2006) ; 4) external influences such as the policies and instruments of the National Innovation System, the link with other RISs and international organisations (Cooke, 2002) .
The present work suggests that the RIS approach provides an appropriate theoretical framework to investigate the contribution of knowledge organisations to regional dynamics of innovation in developing countries. First, universities, R&D centres, laboratories, S&T institutes, are prominent in the analytical structure of the RIS. According to Cooke (2002) and Asheim & Coenen (2005) , an RIS can be represented as a system comprised of two subsystems linked by interactive learning processes. On the one hand, a subsystem of knowledge generation and diffusion involving universities, R&D laboratories and similar knowledge organisations. On the other, a knowledge application and exploitation subsystem comprised by firms and their relation to suppliers, customers, and other businesses.
A second element supporting the use of the RIS approach to study knowledge organisations in regional contexts is related to the different types of RIs identified (Asheim & Coenen, 2005; Cooke, 2006) . Asheim & Coenen (2005) provide empirical evidence for a differential function of knowledge organisations depending on whether the RIS is based on synthetic knowledge (mature industries) or on analytical knowledge (ICTs, biotechnology, nanotechnology). In the latter case, the knowledge infrastructure not only supports local innovation processes but drives ex-ante the creation of high-technology systems through the development of spin-offs and the attraction of high-technology firms. High-tech RISs may comprise clusters, technopoles, or S&T parks.
A third analytical advantage of the RIS approach is that it can be applied to the study knowledge organisations in regions with low innovative potential, less R&D intensity, low-tech production structures, and a weak endowment of knowledge organisations and firms (Tödtling & Trippl, 2005) . Studies on high-technology regions in developed countries show a number of common features: the leadership of a university or an R&D centre; the presence of venture capitalists; public policies that promote the R&D activities in the fields of ICT and biotechnology (Cooke, 2002; O' Shea et al, 2007; Saxenian, 1996; among others) . By contrast, in the case of Latin America, the function of universities and regional research centres is limited to the training of qualified human resources; there are few cases of collaboration with companies that have the potential to achieve greater impact on local economy (CEPAL, 2010; Llisterri & Petrobelli, 2011) .
In sum, the study of RISs becomes useful to confirm the presence/ absence of the elements involved in the processes of knowledge generation, production and dissemination in less regions and developed countries, including the behavioural analysis of the agents, the institutional framework and governance mechanisms (Llisterri & Pietrobelli, 2011) . Nevertheless, in Latin America, the concept of RIS is quite pervasive, partly due to the scarcity of statistical data and the lack of representativeness surveys on regional innovation (op. cit.). Before discussing the role of knowledge organisations in the local context under study (Bahia Blanca, Argentina) , in the next section we will discuss the characteristics that assume knowledge organisations in the NISs of Argentina.
The weak link between firms and knowledge organisations in the NIS of Argentina, and in South America in general, is explained by a number of factors. First, these countries have a low expenditure on R&D as percentage of gross national product (GDP), combined with a low share of high-technology sectors in manufactured exports. Figure 1 shows the differential position of South America in comparison to developed countries. Still, Argentina, and especially Brazil, achieves a relatively higher position. Secondly, unlike developed countries, in South American countries, R&D spending financed by the government -through its public universities and R&D centres-exceeds the expenditure recorded for the private sector (Table 2 ). In the case of Argentina, the public knowledge organisations concentrate 76.1% of expenditure on R&D. The low share of private companies in national R&D expenditure is consistent with the high percentage of companies investing in machinery and equipment (80.4%). The high representation of government R&D spending, along with a few historical cooperative initiatives between public knowledge organisations and firms, derived in the following observation: "outside the firms, there is capacity for research and technological consultancy which could be built upon in order to overcome their innovative disadvantages" (Arocena & Sutz, 1999) A third factor explaining the few or weak links with the private sector is the founding mission of public knowledge organisations, not oriented to the knowledge diffusion to the productive sector. Following Arza (2012) , public universities in Latin America were founded before public R&D centres, and their mission was oriented exclusively to graduate education. Later, R&D centres resulted from the development policies that proliferated after the Second World War. Most of these centres were focused on basic and applied research, and a few of them were oriented to assist strategic productive sectors. Argentina experienced a similar historical process. In 1950, the main public S&T centres were created:
1) the Institute of Agricultural Technology (INTA, acronym in Spanish) and the National Institute of Industrial Technology (INTI, acronym in Spanish) with the mission to generate and transfer knowledge to the agricultural and industrial production sectors, showing a limited success;
2) the National Atomic Energy Commission (CNEA, acronym in Spanish) and the National Research Council (CONICET, acronym in Spanish). The creation of the National Atomic Energy Commission responded to military strategy, but later encouraged the emergence of a group of firms with a high level of technological sophistication (next section). The National Council of Scientific and Technological Research was created within the academic community in order to professionalise scientific activity, following the model of French CNRS. Historically, its operating logic was based on the linear model of innovation, privileging basic research (especially biomedical sciences, physics and chemistry). Its relation with the production system was "not only poor, but rather resisted" (Lopez, 2002, p. 67) .
Beyond the common historical process in the development of R&D centres, Argentina has a number of distinctive features compared to other countries in South America. Excluding Brazil -the only country in the region whose R&D expenditure exceeds 1% of GDP-Argentina shows a steady growth of this indicator (Figure 2 ), recording a growth rate of 45.34% between 2007 and 2012. This is the result of a new S&T policy aimed at strengthening the NIS. Following Brazil in chronological order, Argentina is the second country in the region prioritising its S&T policy through the creation of the Ministry of Science, Technology and Productive Innovation (MINCYT). In general, its S&T policy adopted a laissez-faire philosophy, with very few exceptions, such as a policy aimed at achieving informatics autonomy in the 80s (Chudnovsky, 1999) . In the 90s, in a context where neoliberal macroeconomic policies gained strength, activities of innovation in the private sector were promoted, as well as cooperative initiatives between public knowledge organisations and the productive sector. 2) links between public knowledge organisations and productive sector are promoted by developing training programs in the field of technology transfer. In addition, new financing modalities are introduced for cooperative projects of innovation involving companies and knowledge organisations;
3) knowledge areas (biotechnology, ICT and nanotechnology) and socio-productive nuclei (agribusiness, environment and sustainable development, social development, energy, industry and health) are promoted because they are considered strategic for economic development. The creation of The Argentinean Nanotechnology Foundation and the introduction of new public financing lines for biotechnology, nanotechnology and renewable energy (FONARSEC Funds) are an example of it; 4) a more equitable distribution of S&T activities is pursued at regional level.
As this study adopts a regional analysis approach, it should be noted that science, technology and productive innovation policies and programs in Latin America are designed by the national authorities and applied throughout the country (Llisterri & Petrobielli, 2011) .
National authorities also design programs oriented to decentralise policies in science, technology and innovation. However, these programs are designed and implemented in the absence of agreements between different levels of government on priorities and resources needed to carry out such decentralised policies (op. cit.).
Methodology: Case Study Analysis.
In this work, the case study methodology is applied which is widely used in the RISs approach. As discussed in Section 2, the NIS of Argentina has some specificity that encourages the study of knowledge organisations at regional level. In this scenario, the knowledge organisations of the city of Bahía Blanca are selected as case study. Secondary information from institutional reports was combined with primary information collected through interviews with faculty researchers and local actors. Briefly, Bahía Blanca is a medium-sized urban centre (300.000 inhabitants according to the latest population census) located in the Province of Buenos Aires (main economic and demographic area of the country). The city concentrates a varied public S&T infrastructure, including the National Southern University (UNS, acronym in Spanish) and its 12 S&T centres, also dependent on the National Research Council (CONICET, acronym in Spanish). This public university, founded in the mid-50s has shown a marked vocation towards R&D activities.
The choice of the proposed case study was based on the following:
1) Long-standing trajectory in knowledge diffusion to the productive sector. The local knowledge infrastructure has a history of networking dating back to the 70s, starting with the performance of the PLAPIQUI Institute (Chemical Engineering Pilot Plant) as an external laboratory for important firms of the city belonging to the petrochemical industry. This experience was considered an exceptional phenomenon in the NIS (Chudnovsky & López, 1996) . Currently, the knowledge infrastructure of the city provides services and technical consultancy to local and extra-local companies in various productive sectors, especially medium and low knowledge intensity sectors. Conversely, collaborative R&D projects between companies and local faculty researchers are scarce.
2) Breakthroughs in the ICT field. As will be discussed below, Bahía Blanca stands out in the national scenario for the promotion of a high-technology innovation system: a S&T Park in high-complexity electronics. The good performance of this Park would allow counteract the specialisation of the city in productive sectors of medium and low knowledge intensity, such as the petrochemical, food and beverages, furniture manufacturing and commercial activities.
Promoting a Local System of High-Complexity Electronics: Impulses and Limitations.
This decade, the public knowledge infrastructure of the city of Bahía Blanca experienced its first university spin-off, while it promoted the construction of the first S&T Park in high-complexity electronics in the country. In Argentina, unlike universities and R&D centres from developed countries, spin-offs are not a widespread phenomenon among knowledge organisations. They have occurred in a few public universities, like the University of Buenos Aires, the University of Córdoba and the National University of the Littoral, along with National Atomic Energy Commission (see Lugones & Lugones, 2004) . The firms involved fall within the fields of biotechnology and ICT, most of which have developed since the 90s.
In the case of Bahía Blanca, its first spin-off belongs to the field of Electronic Engineering and is the result of collaborator work on an R&D project between a group of local faculty researchers and the University of Sydney (Australia). This R&D project originated from a request by a large mining company to the University of Sydney, with the aim of improving work safety on their mines. Thus, the local spin-off began in 2008 and specialised in the development of systems oriented to improve work quality in hostile environments.
Later, the same group of local faculty researchers promoted the construction of an S&T Park called "Technological Platform for Systems of High-Complexity Electronics Technology" (TEAC, acronym in Spanish). This S&T Park has high-complexity infrastructure and equipment. Its aim is to encourage the development of high-tech firms and create an innovative environment for the interaction between universities and firms for the holistic production of prototyping complex circuits with macro, micro and nano electronic. Accordingly, the Park aims to offers electronics SMEs: infrastructure equipment, S&T knowledge, human resources and taxfree imports and exports. The creation of this S&T Park formally began in 2011 with the efforts of purchasing equipment. Equipment purchases were completed in 2014 and were conducted through public tenders. In late 2012, the building investments were made, and the laboratories were opened in October 2013 (TEAC, 2015) .
It should be noted that the electronics industry in Argentina dates back to the 60s, and since then, it has geographically concentrated in the densely inhabited Buenos Aires (Capital City) and its metropolitan area. Therefore, the creation of the aforementioned S&T Park was not based on a pre-existing large group of electronics firms in the city under study. As Asheim & Coenen (2005) states, in high-technology RISs, knowledge organisations play a foundational role: promoting the emergence of new industries in the city.
The local S&T Park in highly complex electronic circuits is particularly relevant when taking into account the fact that circuits are key elements in the value chain of the electronics industry. Moreover, the importance of this S&T Park can be based on certain features of the domestic electronics industry. With this in mind, a report by the Ministry of Science, Technology and Productive Innovation (MINCYT, 2013) indicates:
-a persistent and increasingly negative trade balance. Briefly, the electronic industry in Argentina consists of about 740 firms and "industrial electronics" is the main segment. The imports focus on communications and data processing;
-around a third of the national market (excluding the assembly industry in Tierra del Fuego) is supplied with printed circuit boards from abroad. These imports are led by national companies that assemble products developed abroad or develop electronic systems .
-the domestic electronics industry is currently far from microelectronics. It is necessary to strengthen the offer of services related to the microelectronics industry to meet the requirements of companies without internal capacity to develop integrated circuits. In addition, it becomes relevant to increase the number of human resources in Electronic Engineering, specifically in the management of design tools;
The proposed case study, and its comparison with successful experiences in developed countries, allows identifying factors fostering and limiting the emergence of high-tech systems of innovation in peripheral regions (Table 3 ). The following factors involved in the local case are presented below: a) high quality of the local academic staff; b) local organisational weakness; c) lack of integration between institutional frameworks at different scales and d) availability of national public funds. (2007); Bercovitz and Feldmann (2006) ; Tödtling and Trippl (2005) .
a. Quality of the Academic Staff.
The exceptionally well developed scientific research is one of the main features of high-technology RISs in developed countries (Cooke, 2002) . In particular, O'Shea et al. (2007) notes that a key ingredient for successful technology transfer at MIT is its distinguished faculty, the quality of its faculty, and their ability to generate radical innovation conducive to commercialisation .
In the present case, the promotion of a RIS on electronics in based on the pre-existence of a university -The Southern National University-, which offers degrees and postgraduate degrees in Electronic Engineering and has extensive experience in R&D in this discipline. In the 60s, the Southern National University and the University of Buenos Aires were the only academic institutions in the country with projects based on the creation of a computer. These projects have positioned Argentina as the only Latin American country with a long track record of knowledge in the area of information technology (Erbes et al, 2006) .
Currently, the local knowledge infrastructure integrates the set of national and public centres with research groups and laboratories involved in microelectronics (The Catholic University of Córdoba, the National Institute of Industrial Technology, the National Atomic Energy Commission, the National Technological University, the University of Buenos Aires and the University of San Martín). The local faculty research group stands out nationally for: a) the completion in 2007 of the first doctoral thesis in microelectronics in the country and, b) micro chip designs in 3D technology, in collaboration with foreign universities (The Johns Hopkins University in the USA and the University of Sydney in Australia) and leading international firms in electronic circuits manufacturing.
Within the knowledge infrastructure of Bahía Blanca, the field of Electronic Engineering shows above-average values for its number of trainees and papers per teacher-researcher. Although there is empirical evidence for a negative relationship between the number of papers and academic spin-offs (Landry et al. 2006) , the lagging character of the NIS in comparison to countries leading the introduction of technological innovations makes it relevant to consider the number of papers published as an indicator of enough knowledge accumulation to develop technology capable of being commercialised. A distinctive aspect relates to the willingness of this researchers group to carry out their academic activities in collaboration with foreign universities and companies is remarkable. Thus, they link with important companies of integrated circuits, universities and S&T centres of USA, Australia and Taiwan.
b. Local Organisational Weakness. Numerous studies analyse
Technology Transfer Offices (TTO), its structure and other kinds of internal factors affecting its performance (Bercovitz et al, 2001; Siegel et al, 2003) . In the case of more complex mechanisms of technology transfer, such as the creation of spin-off firms, longitudinal analysis on US and Europe universities provide evidence supporting the positive relation between human resources dedicated to knowledge transfer activities and the number of academic spin-offs (Gomez Gras et al, 2008; O 'Shea et al, 2005) . In turn, O'Shea et al. (2007) attributes the good performance of MIT (USA) to the early creation of an Office of Technology Licensing (OTL), its active performance in the management of intellectual property; and the search for capital risk to finance start-ups. This type of organisation facilitates the interaction between faculty researchers and venture capitalists, while providing technical, legal and administrative assistance for the establishment of firms.
In the present case, until 2007 the local knowledge infrastructure lacked internal TTOs dedicated to managing and promoting knowledge diffusion. Therefore, the process of spin-offs development took place prior to the creation of this type of offices. It should be noted that, for more than two decades, the local knowledge infrastructure has had 'Technological Network Units' (UVTs, acronym in Spanish), defined as non-state entities, external to knowledge organisations, which have the task of facilitating the dissemination of technology and technical assistance to the productive sector. However, local UVTs did not participate, or did so only marginally, in the development of the spin-off and the S&T Park in high-complexity electronics. In general, these UVTs do not have human resources staff specialised in the development and management of academic spin-offs.
In this scenario, faculty researchers in Electronic Engineering, who promoted the first local spin-off and the creation of the S&T Park, asked for assistance not only to the UVT but especially to professionals outside this organisation (UNS, 2011). The support was requested 1) for the development of the business plan, the economic evaluation, and the compliance with the legal requirements for the creation of the spin-off, and 2) for the observation of the requirements of the public funding involved in the construction of the local S&T Park.
On the other hand, in terms of cooperation and organisational proximity (Boschma, 2005) , local experience shows a "fragmentation" or a lack of interactions and local networks (Tödtling & Trippl, 2005) , that reveals in the following aspects: 1) the local researchers group do not have a long tradition of knowledge generation and diffusion to the productive sector. By contrast, the gestation of the first local spin-off arises from the academic ties with a foreign university, linked to a large mining company and 2) the creation of the S&T Park did not involve interaction between the R&D group under study and the remaining teacher researchers from the career of Electronics Engineering.
c. Lack of Integration between National and Local Institutional Frameworks.
In the systemic approach, institutions, comprising rules, regulations, conventions, and routines, condition the emergence and development of learning and innovation processes (Cooke et al, 1998; Lundvall & Johnson, 1994) . Similarly, the literature on academic spin-offs indicates that the formal and informal norms regulating knowledge organisations; their founding mission; their corporate culture are key institutional factors in the development of entrepreneur projects of this kind (Moray & Clarysse, 2005; Landry et al, 2006; O'Shea et al, 2007) . It is important to note that the contribution of universities to regional innovation processes depend on the degree of interaction and mix of the different levels of policies and governance, including the national, regional, local and university level (Charles, 2006) . In the case under study, no interactions between these levels of governance and policies are verified.
At national scale, specially, in the complex formed by national universities and research centres of the National Research Council (CO-NICET, acronym in Spanish), institutional factors do not stimulate interaction between knowledge organisations and firms:
1) some resistance is met in the relation with the productive sector, based on rooted prejudice, ideological and political differences, and with the conception of knowledge as a public good, not as something that can be privately appropriated (Lugones et al, 2006) ;
2) academic productivity is evaluated by the number and quality of the papers published, disregarding to some extent the relevance of networking activities. This evaluation system operates in detriment of more complex networking activities, especially the creation of academic spin-offs. On the one hand, a spin-off involves a greater time commitment compared to the provision of technology services;
3) there is no specific regulation governing the participation of faculty researchers in firms arising from R&D projects, or determining whether faculty researchers may own a company, collect royalties and/or profits, or participate in its management, etc.
The specificities of local knowledge organisations can compensate the scarce encouragement towards the creation of networks stemming from the type of evaluation system used and the institutional vacuum (Siegel et al, 2003; Charles, 2006) . By contrast, in the case under study, the local institutional environment does not promote interactions between the academic and the productive sectors. This translates into an absence of a "reflexive logic" (Wolfe & Gertler, 2002) to allow knowledge organisations to foster the creation of new knowledge-intensive production sectors The absence of strategic and planned local policies is revealed in the lack of local university-industry strategies at the level of local government; the recent creation of an internal TTO at the level of local knowledge organisations and the recent formulation of a regulatory framework to mend the institutional vacuum on the participation of faculty researchers in academic spin-offs (UNS, 2011).
Institutional reports on the local S&T infrastructure indicate that most of the academic departments and annexed S&T institutes are involved in networking activities. However, these activities "(...) result mainly from the natural predisposition of certain teaching and research sectors, which work cooperatively with the authorities of the departments and institutes in search of scientific-technological networking lines, rather than central planning" (UNS, 2004, p. 69) .
Regarding the faculty researchers involved, they decided to create a spin-off and promoted the creation of a high-complexity S&T Park with the aim of promoting the national electronics industry, increasing the number of students in Electronic Engineering, and spreading the entrepreneurial spirit among academics and students (UNS, 2011) . Such initiatives are not trivial if we consider that the tradition of knowledge transfer in universities or S&T centres favours future researchers' capacity to identify marketing opportunities and get the necessary resources to start up a firm (Rasmussen et al, 2014) .
d. The Impulse of National Public
Funding. This manuscript focuses on the early phase of an S&T Park in a peripheral region. In this regard, two inductors factors or sources (Martin & Sunley, 2010) arise from the analysis of this process of formation: 1) the deliberate action of local faculty researchers, and 2) the grant of public funding. As noted in Part 3, the national S&T policy has recently turned to promoting socio-productive nuclei and strategic knowledge areas for economic development. In this new S&T context, the local faculty researchers were granted the Telecommunications Sector Fund (FS TICs 2010) for the formation of the of the previously mentioned S&T Park. This kind of funds is given to public-private partnerships to improve competitiveness in the ICT sector. The local beneficiaries include the previously mentioned researchers, the National Institute of Industrial Technology (INTI), public-private entities and ICT firms.
As indicated above, the first laboratories were inaugurated in 2013, and the specialised equipment purchases were completed in 2014.
As the S&T Park is located in a free zone of import and export taxes, in early 2014 the first efforts were made to achieve an agile mechanism for the entry and exit of inputs and prototypes (TEAC, 2015) . Moreover, following the creation of this S&T Park, a micro and nanoelectronics centre was settled. This centre depends on the National Institute of Industrial Technology (INTI, acronym in Spanish) and specializes in the design and verification of integrated circuits. To date, the local S&T Park made progress in human resources training, in constituting an alliance with the local government for technological prospective and in setting up projects with high-tech private companies (TEAC, 2015) . Given the recent establishment of the Park, these advances seem insufficient to analyse its performance. It should be noted that the experiences with some degree of success in the NIS (see Lugones & Lugones, 2004) suggest that knowledge supply plays a major role in achieving cooperation with the productive sector. This should be considered by those responsible for the local S& T Park, taking into account that: a) the high-tech sectors not proliferate in the local and national structure production and 2) the firms usually not rely on knowledge organisations as a source of innovation.
Summary and Conclusions.
The proposed study gathers evidence about the leading role of knowledge organisations in the shaping of high-technology RISs in developing countries. The case study methodology was applied, based on the public knowledge organisations of the city of Bahía Blanca, Argentina. The selection of this case study responds to: i) the differential characteristics assumed by the NIS of Argentina in comparison to other countries in South America, and ii) the long tradition of knowledge transfer from the knowledge organisations of Bahía Blanca to the local petrochemical industry, coupled with the recent creation of its first academic spin-off -a rare phenomenon in the NIS-and the first and only S&T Park in high-complexity electronics in the country.
It is still premature to assess the performance of the Park. However, local experience allows us to understand the factors behind the promotion of high-tech developments in peripheral regions. As in high-technology regions of developed countries, the S&T infrastructure under study was central in the creation of the previously mentioned S&T Park. This key role is based on a recent national S&T policy which encourages cooperation between public and private sectors; on the academic excellence achieved by the local S&T infrastructure in Electronic Engineering; and on the initiative of the researchers involved in the project. However, as opposed to the successful experiences recorded in developed countries, there are production, organisational and institutional obstacles, at national and local levels, hindering the generation and dissemination of knowledge from universities and R&D centres to the local productive sector.
At a national scale, this work presents empirical evidence to demonstrate that companies and universities in Argentina show stronger interaction than others Latin American countries. While these data are encouraging, the cooperative initiatives are based mainly on assistance and technical services, rather than on more complex knowledge diffusion mechanisms. This weakness of this link responds to a low technology productive structure and institutional factors. The low technology productive structure hinders the emergence of a strong demand for the services offered by the S&T Park of high-complexity electronics under study. Furthermore, teacher researchers from the NIS organisations have a long tradition of resistance to cooperation due to strongly held prejudice, ideological reasons and the fact that the evaluation of teaching and research activities does not involve an assessment of the knowledge-transfer initiatives.
Locally, aside from the initiative of the R&D group under study, no organisational or institutional specificities could be identified for the local S&T infrastructure which could offset the previously mentioned obstacles. In this sense, the local S&T infrastructure lacks a "reflexive logic" for the creation of active TTOs and the formulation of strategic policies aimed at encouraging interactions with productive sectors, entrepreneurism among students and the faculty, and a higher impact on local economy. Likewise, there is a certain degree of fragmentation and absence of organisational proximity in terms of cooperation with the local S&T infrastructure.
In sum, the case study falls within the following observation by Arocena & Sutz (2006): "Innovation clusters are 'cells' within Innovation Systems. In the North, they are numerous and varied; they are wellconnected with each other and with other components of the "system; they are often protected, and they have a long-standing track record.
In the South, the picture is different; innovative clusters often have to defend their existence in the interstices of dominant power relations and, more often than not, they succumb. "
